Latin America is a region in which two thirds of the investment in research and development are funded by State resources. It can be foreseen that in the near future governments in the region will encourage and promote, or require by law or mandates, that scientific output from the region become visible and accessible in open access repositories and portals. This paper presents the results of a survey to identify the institutions of the region with the largest volume of scientific output and most exposure of their output on the Web, in order to help make those institutions visible to national, regional and international organizations involved in open access strategies and programs in Latin America and the Caribbean. The results show a leading position by universities from Brazil; a strong presence of universities from Mexico, Colombia, Argentina, Chile and Venezuela, and some presence of universities from Ecuador, Peru, Costa Rica, Cuba, Puerto Rico and Uruguay.
Introduction
"There is a strong demand in the region to apply more active policies in the pursuit of social impact derived from the efforts made by countries in science, technology and innovation." (Albornoz, 2010) Latin America is a region in which two thirds of the investment in research and development are funded by State resources (UNESCO, 2010) , and the majority of researchers are in public universities (Didriksson, 2008 (Brasil, 2011) and in Argentina (Argentina, 2010) . Advances in the open access international movement, promoting mandates that require self-archiving in institutional repositories (ROARMAP), and the existence of journal publishers who allow self-archiving in institutional repositories (SHERPA-RoMEO), also presage that a growing number of journal articles published in international journals by researchers from Latin America and the Caribbean will also be available in open access institutional repositories. Today, institutional repositories are promoted as the adequate option allowing each institution to manage and give visibility and access to its own output (Harnad, 2007; Babini, D., González, J., López, F., Medici, F., 2010) and as the way to ensure open access to colleagues and researchers from the same region (Kirsop et al., 2007) . Latin America is a region in search of improved links of science and technology with productive and social development (Villanueva, 2008; Arocena & Sutz, 2001 ) and seeking to produce research that may contribute to the growth of knowledge both in local economies and worldwide, since world approaches are, in this twenty-first century, truly global in scope (Altbach, 2007) .
Peer-reviewed publications are the contents of main interest to national, regional and international agencies promoting and supporting the development and coordination of digital repositories. The purpose of this paper is to identify the institutions in the region with the greatest volume of scientific output and of exposure of their output on the Web, in order to help make those institutions more visible to national, regional and international agencies involved in open access strategies and programs in Latin America.
This paper is divided into five sections. The first section gives a general background for regional open access coordination initiatives. The second section provides a brief introduction to regional open access information systems. This then leads to introducing the problem of the scientific output from the region which is not yet available in open access form. The fourth section describes the procedure adopted by the present survey to identify the institutions of the region with the largest scientific output and Web visibility for its output, and the fifth section contains the resulting lists of institutions within each information source selected. The conclusions present a list of 109 universities and institutions in the region that have been identified as being very active as regards size of scientific output and visibility on the Web for that output -a small percentage of a total of more than 1,000 universities reported in the region by The Union of Universities from Latin America-UDUAL (Santamaría Ambriz, 2001) , and smaller still of a total of 2,940 universities reported by the Network for Science and Technology Indicators -IberoAmerican and Inter-American (RICYT, 2002) .
Identifying those institutions that lead in scientific output and in the Web visibility of their output is this paper's contribution to national, regional and international open access coordination initiatives. The reason is that the promotion and development of institutional repositories featuring the universities and institutions of the region that have most scientific output will contribute to increasing the probability and the possibility of having significant scientific contents in national and regional open access coordination initiatives.
Regional open access coordination initiatives
"The question is no longer 'if' we should have open access. The question is about 'how' we should develop it further and promote it" (Kroes, 2010 In all the above mentioned open access coordination initiatives from the region, work needs to be undertaken to identify peer-review contents, which have been defined as the priority contents for those initiatives. And peer-review contents are mostly provided by research-intensive universities. The purpose of this paper is an identification of those universities as a contribution to regional open access coordination initiatives, so that access to scientific output from the region is facilitated.
In the future, as scientific contents grow in national and regional digital repositories, it will be also possible to build the databases to develop regional citation indicators. Such citation indicators are needed to complement the existing citation indicators used today for the evaluation of researchers in the region, based on sets of journals that poorly reflect the scientific output from Latin America and the Caribbean (Guédon, 2008) , and that have pervaded the evaluation systems of both Latin American national science councils and Latin American universities (Alperin, J.P.; Fischman, G. & Willinsky, J., forthcoming). An alternative measurement would provide a clearer picture of the effect of the OA portals in blurring the boundaries between the centre and periphery (Alperin, J.P.; Fischman, G. & Willinsky, J., forthcoming).
In this regard, the Iberoamerican Network of Science and Technology Indicators (Red de Indicadores en Ciencia y Tecnología Iberoamericana e Interamericana-RICYT) has developed guidelines for the compilation of statistics on science and technology. In the development of the Buenos Aires Handbook, RICYT explores new analytical frameworks for the development of human resource indicators in science and technology. These indicators are of a different nature from the classic conceptual model -though complementary to it -and seek to reflect the complexity and diversity of the product of researchers' daily work. They thereby enrich the traditional production indicators based solely on counting papers and patents indexed in the mainstream international databases (D´Onofrio, M.G., Solis, F., Tignino, M.V., Cabrera, E., 2010). Open access portals will begin to compensate for the limitations raised by the barriers of the cartelized system of science, in particular around SCI (Vessuri, 2008) . As the visibility of journals in the SciELO and Redalyc portals increases, their acceptance as valid measurements of "quality" -however defined -ensures that the portals will play a role in researcher incentive systems (Alperin, J.P.; Fischman, G. & Willinsky, J., forthcoming). Concerning theses, the Cybertesis portal (Cybertesis -Portal de tesis) provides open access to full-text theses from more than 30 universities of the region. Theses are also one of the main contents in institutional repositories that are being developed in the region.
Subject digital repositories, with open access to full texts, are being developed based on longstanding subject bibliographic databases promoted by UN agencies in developing regions in past decades. These subject repositories add value with specialization (Guédon, 2009; Romary and Armbruster, 2009 These four examples of open access subject repositories total more than 260,000 full texts from Latin America and the Caribbean. But peer-review contents are usually not highlighted within those subject repositories, except in some cases for journal collections (BVS and CLACSO).
More recently, institutional repositories began to be developed to file, disseminate and preserve institutional scientific and academic output: journal articles, theses, working documents, books, research data, audio and video records, and other digital objects resulting from the scientific and academic activities of each institution. Again, however, these institutional repositories usually do not identify peer-reviewed contents.
Of the above-mentioned open access regional initiatives, only SciELO and Redalyc were selected as information sources for this survey, because they both only accept peer-review journals.
Scientific output from Latin America and the Caribbean which is not available in open access
A decade of open access initiatives in Latin America and the Caribbean, as described above, shows minimal presence in those initiatives of articles published by researchers from the region in international journals. In Latin America, it was foreign (and mostly English-language) journals that were recognized as the place of "real" scholarship, which contributed little if anything to the growth and development of scholarly communication and publishing within the region (Alperin, J.P.; Fischman, G. & Willinsky, J., forthcoming Considering this new reality, in order to determine which are the universities and institutions from Latin America and the Caribbean with more scientific output published in journals put out by international commercial publishers, several international information sources were analyzed, to complement the SciELO and Redalyc databases.
Procedure used in the identification of institutions from Latin America and the Caribbean with the largest scientific output and most exposure of their output in the web
From among a total of more than 1,000 universities reported in the region by The Union of Universities from Latin America-UDUAL (Santamaría Ambriz, 2001), and a total of 2,940 universities reported by the Network for Science and Technology Indicators -Ibero-American and Inter-American (RICYT, 2002) , this survey needed to identify the universities and institutions from Latin America and the Caribbean with the greatest volume of scientific output and most exposure of their output in the web. For this purpose, regional and international information services were consulted in search of information classified by institutions. In the case of regional information sources, it was decided to use the above-mentioned SciELO and Redalyc because they are both journal portals that only accept peer-reviewed contents. In the case of international information sources, those that were used for this survey were mainly the rankings whose methodology includes indicators of research output published/cited in scientific journals, and Web indicators. The limitations of the rankings (Vessuri, 2008) and the diversity of methodologies, objectives, criteria, coverage and scope of the rankings used does not make them comparable. These sources were used exclusively for the purpose of identifying, within them, a set of institutions that -on the grounds that they concentrate most of the scientific output from the region and have most Web visibility for that output in the periods covered by the lists -are of interest for national and regional open access coordination strategies in Latin America.
The following regional and international information sources have been used: On the basis of the two information sources used in this survey -regional and international -a list of the most productive universities and institutions of the region was prepared and conclusions reached. Again, due mainly to the limitations of the rankings (Vessuri, 2008) , it is not the aim of this paper to present a classification of scientific institutions from Latin America and the Caribbean. The purpose is to build a list, with no order within each country, of the institutions of the region with more scientific output and exposure of this output in the web, with the aim of making those institutions visible to national and regional projects that are underway to provide open access to scientific output across the region.
Results of the survey
The results of the survey to identify key institutions in Latin America and the Caribbean, as per their scientific output and the Web visibility of their production, are presented as follows: SciELO, draft not standardized (February 2011) In the above SciELO list, a strong presence of universities from Brazil can be explained because Brazil has the largest scientific production in the region (UNESCO, 2010), and also because Brazil was the first journal collection to be developed in SciELO and today has the largest number of indexed journals in that portal, together with journal collections for 12 countries of the region. A strong presence of universities from Mexico can be explained because Redalyc is an initiative of the Autonomous University of Mexico State (UAEM), and the collection of journals from Mexico is the largest among its 13 country journal collections from Latin America and the Caribbean countries.
c. Main institutions from Latin America according to the Web visibility of their production and activity.
c.1. Web Ranking of World Repositories
In the Web Ranking of World Repositories -an initiative of the Cybermetrics Lab, a research group belonging to the Scientific Research Council of Spain (Consejo Superior de Investigaciones Científicas, CSIC) -out of a total of 1,121 institutional repositories included in the ranking according to Web visibility (number of unique external links received), Rich files (pdf), and presence in Google Scholar, the following 52 repositories of Latin America are listed. Of the 52 Latin American institutional repositories on this list, 12 are from Brazil, 11 from Ecuador, 7 from Chile, 6 from Colombia, 6 from Peru, 5 from Argentina, 3 from Mexico, 1 from Venezuela and 1 from Costa Rica. In the great majority of cases, these institutional repositories concentrate on theses.
Among the main scientific institutions of Latin America and the Caribbean, namely the major universities -and perhaps because of the complexity of achieving consensus and agreement among the various departments of each university, and a lack of institutional open access mandates -progress is slow in the development of institutional repositories that host the scientific output of each university. Nevertheless, although the development of institutional repositories at major universities in the region is still at an early stage or at project level, it is important that the opinion and needs of these universities be considered in the development of open access national and regional coordination initiatives. This is because, being the main producers of scientific knowledge in the region, over the medium term these universities will definitely develop institutional repositories.
c.2. Web Ranking of Universities
Another classification of the Cybermetrics Laboratory of the National Research Council of Spain measures the presence, activity and contents in the Web of 20,000 higher education institutions worldwide (Web Ranking of World Universities 2010). Of a total of 100 most productive Latin American institutions on the Web -according to the size of each institution's Web presence, visibility as measured by number of links received, number of Rich files in a Web domain (pdf, doc, ppt, ps, xls) , and the number of papers and citations in Google Scholar (Aguillo et al., 2007) -the first 50 are included in the following list. 
Conclusions
This survey has sought to identify the main institutions in Latin America and the Caribbean in terms of scientific output and Web visibility of their output, so that these institutions will be better visible at a time when national and regional projects are underway to provide open access to scientific output across the region. With the contents of the individual lists described above, the following consolidated list has been prepared. It contains 109 universities and institutions out of a total of more than 1,000 universities reported in the region by The Union of Universities from Latin America-UDUAL (Santamaría Ambriz, 2001), and of a total of 2,940 universities reported by the Network for Science and Technology Indicators -Ibero-American and Inter-American (RICYT, 2002).
The table includes the list of institutions from Latin America and the Caribbean which emerge from the information sources analyzed as the most productive in terms of scientific output and of the web visibility of that output. Most of the institutions on the list are public universities, which are the main producers of knowledge in the region (Arocena & Sutz, 2001 ). The diversity of national and institutional realities does not allow hierarchical classifications within each country. The purpose of this table is exclusively to identify the main institutions from the region as per scientific output and web visibility of the output, in order to provide input for national and regional agencies when deciding on national and regional strategies and programs that promote open access to the scientific output of each country and of the region at large. Ensuring the presence of scientific output from institutions on this list within national and regional repositories will contribute to increase the value and interest of these repositories, and draw the attention and contents of other scientific and academic institutions from each country. Another survey will next be necessary to investigate to what extent the scientific output of the institutions identified in this survey is present in the repositories already created in the region. In each case, peer-review contents should be distinguished from other contents that reflect academic activities. (UNESCO, 2010) . Other studies also include Venezuela and Colombia among the most productive countries of the region (Sancho, Morillo, De Filippo, Gómez & Fernández, 2006) .
In a strategic consultancy report for the creation of the Latin American network of national systems of institutional repositories (Red Federada Latinoamericana de Repositorios Institucionales de Documentación Científica) it is also mentioned that Brazil, followed at a distance by Colombia, Mexico and Argentina, are the countries with most institutional repositories in the region (Garrido Arenas, 2010) . And, in the Web Ranking of World Repositories, the largest number of institutional repositories is in Brazil.
"As a body of institutional archives is established, not only will the research community in the developing world finally be a part of the international research community, but researchers in the developed world will begin to understand the value of local research and knowledge for the resolution of the world's major problems in health, agriculture, the environment and more closely defined disciplines such as taxonomy or biodiversity." (Chan et al., 2005) .
As legislation and mandates that require open access to publicly funded research move ahead, national and regional repositories will also be able to provide indicators of value when assessing the scientific production of researchers and institutions. These new indicators will complement the traditional indicators currently used and will pave the way for the globalization of scientific communication (Packer & Meneghini, 2007) .
In the development of regional projects for the interoperability and coordination of repositories, the Latin American Federated Network of Institutional Repositories of Scientific Documentation (Red Federada Latinoamericana de Repositorios Institucionales de Documentación Científica en América Latina) has analyzed the methodologies used in similar experiences in other regions, such as the European case of DRIVER-Digital Repository Infrastructure Vision for European Research (described by van der Graaf, 2007 ) and OpenAIREOpen Access Infrastructure for Research in Europe. In 2011, the Latin American Federated Network of Institutional Repositories of Scientific Documentation has started teamworking with COAR-Confederation of Open Access Repositories, which encourages international collaboration and the creation of a global network of digital repositories. Ibero-American cooperation is already present in SciELO, Redalyc and Latindex, which include journals from Spain and Portugal, and in the Spanish portals Dialnet and e-Revistas which include journals from Latin America, among other examples. Cooperation could also be sought with other regions, e.g. Asia with its experience with institutional repositories (Abrizah, Noorhidawati & Kiran, 2010) .
Although there are clear indications in the region of the existence of a favorable climate for the development of networks of repositories, because it is a new, high impact initiative, it may face multiple problems that can hinder such development (Arenas Garrido, 2010 ). An active participation in these projects of key institutions from the region in terms of scientific output, coupled with coordination from government research policy and funding agencies, supported by regional and international programs, will allow advances in national and regional open access strategies and actions that will benefit education, research and society at large in Latin America and the Caribbean.
"Public policies for the information society can be defined as a coherent set of public strategies aimed at promoting the construction and development of an information society oriented in an interrelated manner to the social, political, human, economic and technological development in each society. They are the engine of the development of the production, use, and equitable exploitation of knowledge by all sectors of society." (Finquelievich, 2010) 
